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Specification 

1. Title of the Invention 

SLOW COOLING APPARATUS OF INJECTION-MOLDED ARTICLE 

2. Claim 

A slow cooling apparatus of an injection-molded article, characterized in 
that a slow cooling tunnel where temperature slowly decreases by plural heating 
members that are controlled independently is formed, and a slow speed conveyer 
conveying a molded article just after ejection from a high temperature portion to 
a low temperature portion is provided in the slow cooling tunnel. 

3. Detailed Description of the Invention 
(Industrial Field of Application) 

This invention relates to a slow cooling apparatus for slowly cooling a 
molded article after ejecting an injection-molded article from a mold. 
(Prior Art) 

In almost cases in the conventional injection molding, a molded article 
ejected from a molding machine is generally spontaneously cooled by allowing to 
stand the same at room temperature. However, as shown in the graph of Fig. 3, 
although a molded article is cooled in a mold, the molded article just after 
ejection has a temperature of about 80°C, and when the molded article is 
spontaneously cooled at room temperature (for example, 20°C), the molded 
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article is cooled to room temperature for about 4 minutes. The molded article 
Causes shrinkage when cooling, and where there is difference in this shrinkage, 
scattering occurs in dimension. Further, there is difference in shrinkage 
between a large thickness portion and a small thickness portion even in one 
molded article, resulting in the cause of inner strain. 

In view of the above, recently, extremely high dimensional precision is 
demanded to injection-molded articles in the field of, for example, electronic 
parts. Precision of 1/10 mm order was conventionally allowed, but recently, 
precision of 1/100 mm order is required. 

In particular, in recent molding of plastics having special properties, 
called super engineering plastics, a mold temperature is high. As a result, 
difference to outside air temperature is large when a molded article is ejected 
from a mold, and inner strain or dimensional scattering due to difference in 
shrinkage is liable to occur. 
(Problems that the Invention is to Solve) 

In view of the above circumstances, the invention has an object to 
provide a slow cooling apparatus for slowly cooling a molded article just after 
ejection from a mold. 
(Means for Solving the Problems) 

That is, the invention relates to a slow cooling apparatus of an 
injection-molded article, characterized in that a slow cooling tunnel where 
temperature slowly decreases by plural heating members that are controlled 
independently is formed, and a slow speed conveyer conveying a molded article 
just after ejection from a high temperature portion to a low temperature portion 
is provided in the slow cooling tunnel. 
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(Action) 

According to the slow cooling apparatus of the invention, a high 
temperature molded article just after ejection from a mold gradually passes 
from a high temperature portion to a low temperature portion in a slow cooling 
tunnel. During passing, the molded article is maintained to a determined 
temperature in the tunnel irrespective of the outside air temperature, and slow 
cooling is conducted. 
(Example) 

The example of the invention is described below according to the 
accompanying drawings. 

Fig. 1 of the accompanying drawings is a perspective view of the slow 
cooling apparatus of an injection-molded article, showing one example of the 
invention; Fig. 2 is a sectional view taken along A-A line of Fig. 1; and Fig. 3 is a 
graph showing temperature change of molded articles in the case of cooling a 
molded article just after ejection from a mold using the slow cooling apparatus 
of Fig. 1, and in the case of spontaneously cooling by directly exposing to the 
outside air as in the conventional art. 

As shown in Fig. 1 and Fig. 2, the slow cooling apparatus 10 of the 
injection-molded article forms a slow cooling tunnel 20 where six plural heating 
tunnels 21(21A, 21B, 21C, 21D, 21E and 21F) provided with an arc-shaped plate 
heater 25 so as to be capable of independently conducting temperature setting 
are connected in series, and temperature slowly decreases. 

A belt conveyer 30 for conveying a high temperature molded article just 
after molding is arranged in the inside of the slow cooling apparatus 20, and 
moves at a constant low speed in B direction, i.e., toward a low temperature 
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portion from a high temperature portion, in the tunnel by a speed controller 31. 

Temperature control in each heating tunnel 21 is conducted by a 
thermocouple 22. That is, a pyrometer 24 having been read an electrical signal 
due to temperature change at a temperature-sensitive potion 23 of the 
thermocouple 22 provided in the tunnel controls such that temperature of a 
preheater 25 becomes a predetermined temperature. In the drawings, 26 is a 
lead wire connecting the temperature-sensitive portion and the pyrometer. 

In this example, the overall length of the slow cooling tunnel 20 is 10 m, 
and it is set such that temperature gradually decreases toward the direction of 
arrow B. Temperature of the heating tunnel 21A positioned at the tunnel inlet 
is 80°C which is the same temperature when ejecting the molded article, and 
decreases every 10°C toward the direction of arrow B. That is, the temperature 
is set to 70°C in the heating tunnel 21B, 60°C in the heating tunnel 21C, 50°C in 
the heating tunnel 21D, 40°C in the heating tunnel 21E, and 30°C in the heating 
tunnel 21F as the outlet, and the molded article is sent from the tunnel with 10°C 
difference to room temperature. 

Conveyer speed of the belt conveyer 30 in the example is controlled to 
low speed of 45 cm/min, and consequently, the molded article passes through the 
slow cooling tunnel 20 in 25 minutes. 

Fig. 3 is a graph showing temperature (solid line) in the state that the 
molded article passing through the slow cooling tunnel 20 is slowly cooled, 
compared with temperature (broken line) in the case of the conventional 
spontaneous cooling. As is well understood from Fig. 3, in the conventional 
spontaneous cooling, 80°C is quenched to ordinary temperature in 4 minutes, 
whereas in the case of using the slow cooling apparatus of the invention, it is 
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slowly cooled with a moderate curve until reaching to ordinary temperature 
taking 25 minutes. 

Where it is necessary to further slowly cool, the object can be achieved 
by contriving, such as increasing the tunnel in the high temperature portion, or 
dropping speed of the conveyer. 
(Effect) 

As shown in the drawings and described above, according to the slow 
cooling apparatus of the invention, the molded article ejected from a mold is 
considerably slowly cooled, as compared with quenching by spontaneous cooling 
as conventionally employed. Therefore, shrinkage of the molded article 
becomes constant, and the problems of inner strain or dimensional scattering 
due to quenching are sufficiently solved. Thus, very useful invention on quality 
of a product could be provided. 
4. Brief Description of the Drawings 

Fig. 1 is a perspective view of the slow cooling apparatus of an 

injection-molded article, showing one example of the invention; Fig. 2 is a 

sectional view taken along A-A line of Fig. 1; and Fig. 3 is a graph showing 

temperature change of molded articles in the case of cooling a molded article 

just after ejection from a mold using the slow cooling apparatus of Fig. 1, and 

the case of spontaneously cooling by directly exposing to the outside air as in the 

conventional art. 

10: Slow cooling apparatus 
20: Slow cooling tunnel 

21 (21A, 21B, 21C, . . . 21F): Heating tunnel 
22: Thermocouple 
30: Belt conveyer 
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